The genotypes for kappa-casein locus were established using PCR-RFLP. Genome DNA for PCR amplification was isolated from hair roots in cows (30 Schwitz individuals), and from frozen semen in bulls (42 bulls of different breeds).
INTRODUCTION
The use of genetic marker-assisted selection at DNA level (MAS) is increasing in cattle, swine and sheep breeding programs from countries with advanced animal husbandry, due to the fact that it permits early decision on the use or exclusion of an animal for reproduction and, at the same time, substantial genetic progress for the traits associated with these markers.
Of genetic markers discovered in cattle, some milk proteins (kappa-casein and β-lactoglobuline) that are regulated by a pair of major genes (A and B) with co-dominant transmission, are used for selection.
A majority of worldwide research (Bulla et al., 1995; Fesus, 1995; Fesus and Zsolnai, 1997; Futerova et al., 1999; Medrano and Aquilar-Cordova, 1990; Stevanovic et al., 2000; Vlaic et al., 2000) results show that the B allele of kappa-casein in cattle is correlated with a higher level of milk protein, compared to the A allele of kappa-casein. The BB genotype of kappa-casein in cattle was associated with the production of a milk with superior processing properties. The use of cow milk with BB genotype of kappa casein in cheese production results in shorter milk coagulation time, a more dense coagula due to the smaller mycelium and a higher cheese production compared to the milk from cows with AA genotype of kappa-casein .
MATERIAL AND METHOD
The genotypes for kappa-casein locus were established using PCR-RFLP, for 30 Schwitz cows, and 42 bulls belonging to the following breeds: Schwitz, Deutsche Simmental, Romanian Simmental, Black and White (Romanian type), Red-Holstein, Pinzgauer and Red Holstein x Romanian Simmental hybrids. The genome DNA necessary for PCR amplification was isolated from hair roots in cows, and from frozen semen in bulls.
DNA amplification using kappa-casein specific primers in cattle was realized using PCR, in the Molecular Genetics Laboratory of Cluj-Napoca University of Agricultural Sciences and Veterinary Medicine (using the method described by Medrano and Aquilar-Cordova, 1990 ). The amplification product was digested with restriction enzyme Hinf I, and the resulted restriction fragments were submitted to electrophoretic migration in agarose gel (2.5-3%) and emphasized using an UV transiluminator.
The genotypes of the analysed individuals at kappa-casein locus were established using the restriction fragments emphasized in gel ( Figure 1 ). The gene and genotypes frequency at the kappacasein locus both in cows and bulls were estimated. The associations between the quantitative and qualitative traits of milk production and genotypes, were tested using Student test in cows, and Fisher test in bulls.
RESULTS AND DISCUSSION
The genetic structure at kappa-casein locus for both cows and bulls is presented in Tables 1 and 2. Our researches (Tables 1, 2) and also literature show a higher frequency of the B allele in Schwits, compared to the A allele (p A = 0.38 and q B = 0.62, Kiddy et al., 1968 ; p A = 0.41 and q B = 0.59, Li and Gaunt, 1972 ; p A = 0.33 and q B = 0.67, Eenennaam and Medrano, 1991 in Brown Swiss) .
A majority of research (Table 3) shows a higher frequency of the A allele compared to the B allele in Holstein (p A = 0.82 and q B = 0.18, ; p A = 0.89 and q B = 0.11, Medrano and Aquilar-Cordova, 1990) .
The average values of characters, located on three genotypes of kappa-casein, the differences between the average values and the significance of these differences tested using the Student test are presented in Table 4 . The differences between the average values are advantageous to individuals with the B allele in homozygous (BB) or heterozygous (AB) state in all analyzed traits (IInd lactation), significant differences are recorded only for fat quantity from milk.
The associations between the alleles from the kappa-casein locus and the bulls breeding value estimated using progeny test (fat quantity, fat percent, protein quantity) are presented in Table 4 .
SEMTEST Baia-Mare possesses 42 bulls, 22 were imported from Germany and the other 20 were from domestic stock. A number of 33 bulls from the total of 42 were tested using a progeny test for milk production traits. The number of bulls' daughters are variable. The genotype at kappa-casein locus for bulls' daughters was not established.
The association between the B allele of kappacasein and the traits of milk production, determined for bulls' daughters from SEMTEST Baia-Mare was tested using variance analysis (Harvey program). A significant association between the B allele and the results of bulls tested for fat quantity from milk using a progeny test was found. The fat quantity from milk is the main cattle selection criteria in Romania. The others analysed traits (fat percent from milk, protein quantity and breeding value) represent secondary selection criteria and often neglected in breeding. The result of associations was statistically insignificant for these traits ( Table 5 ). (kg) BB -AB 120,50-129,78 -9,28 5,09 -1,82 ns ns = P > 0,05; x = P < 0,05; xxx = P < 0,001 
CONCLUSIONS
The B allele of kappa-casein in Schwitz has a higher frequency (0.55) compared to A allele (0.45). Others researchers obtained the same results in different Schwitz populations.
The differences are in advantage of individuals with the B allele in homozygous or heterozygous state in all analysed traits (IInd lactation). Very significant differences are recorded only for fat quantity from milk.
Our results confirmed a link between the B allele of the kappa-casein and some traits of milk (fat quantity).
Selection using genetic markers established at DNA level, is a valuable technique that must also be implemented for cattle breeds in Romania.
A higher frequency of the B allele associated with a higher fat content in milk from the kappa-casein locus (0.75) and a lower frequency of the A allele (0.25), was found in Schwitz bulls and cows. A higher frequency of A allele (0.50-1.00) was recorded in bulls belonging to others breeds and Red-Holstein x Romanian Siemental hybrids.
The selection of individuals with the B allele in homozygous and heterozygous state, and their use for reproduction is recommended. A milk with superior properties for cheese production can be obtained.
